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Bxperiments have continued on the chayacteristics of growth of germ-Tree
plants. Vaxious lines of evidence hove iudiceted that plants grow more
siouly in germ~free envirauments:

.

1o Beans have been gvown successfully for twe generations in a germ-Tree
condition. Growth in the secend generation was slowey Chan fn the
first.

Fam

B. Orouth of vomako plants is significanily less then in a gevm-iree
envirenment during a 42 day growth pexind.

C. Tapato plants gaown gem-Sree for two weehs, then zeinfested kad a
higher growth rate then germ-free plants. %his is not statistically
significant but hold true Tor successive experiments.

D. Same of these resulis can be attributad to vaviatiens in autvient
balance and p¥ but repeated experiments fadicate that certain micro-
orgenisms are essential for "normal” grouwth of planis.

Cempeiition in a three membered system has been demenstrated. The gyotenm
censisted of a host (bean), a pathogon (Fuserium solani €. plaseoli) and
an active caspetitive sapraophyee (F. roscum). %he preseace of the com-
petitive sagrophyte decrensed the pothogenicity of the palthogen on the
host. Pathogenicity was reduced further by manipulation of the soil
envirvonment so that nitrogen became limiting., 7This fe an exaumple of the
possibilities of biclogical tufiering of a seil to decwease the efieccts
of harmful orgonisms and is, to ocur kaowledge, the fivst demonstrution
of the phenimenon in a rigorons gnetobiotle sysbem.

Plane have been dravn up for a gnotobiotic chember speci€ieally designed
for plants. This has been submitted to the Motional Science Foundation
in a proposal for censtruction of an experiwental prototype.
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Yae Blforks of High Incensity Light on Plant Growth

iinaace of Light intensity, air temperature, wind velecity,
ivonment, and light quality on plant tesperature, and the energy

3

transfor mochanisus which contrel the exchange of energy between the plant
and its suvvoundings were evaluated. Regults are herein summarized:

. Leaves of diffevent plant species heat at a rate inversely proportional
to their mass. The hezting rate of the leaf and the mass of the leaf are re-
izted by a consiant which is e function of the environment.

A
(.3

The leaf tesperature and transpiration rate increase linearly wijz“‘n

£he ane

“o 2.79 cal/ow®/min. The transpiration rate is nearly proportional to the-
éifference batweon the leaf and ambient temperature. Heat injury in the leaf
produced by high levels of radiant energy is accompanied by a decrease in
leaf temperaturs.

3. Calculations with the data of one experiment indicate that at high
vadiatien levels (including beth visible and long wave thermal radiation} the
dominant means sf ounergy dissipation by leaves is through radiation (63 per
cent). Trangpirvation accounted for 52 per cent of the total energy dissipated
by the leaf, and +he remaining 5 per cent was assigned to convection.

4, The radiant temperature of the surrcunding surfaces to which the leaf
radictes or receives thermel energy cam significantly influence the leaf
tempsrature, At & constent surface temperature, as the air temperature de-
creased there was a spaller temperature differential between the leaf and the
air.

5, A given swount of radiant energy will produce a gregter heating
effect in the lea¥ when the ambient temperature is low. With increasing air
temperaturey the differsnce between the leaf temperature and air temperature
is decressed until at 35 C the temperature of the leaf is essentially the same
as the air. At high air temperatures, increasing wind velocity has little or
no influence en the temperature of the leaf. The results indieate that convec-
tien, especially at high air temperatures, ie not a significant factor in
energy transfer from leaves and that radiation and transpiration must account
for the largest amount of energy dissipated from leaves.

6. At relativaly low ambient temperatures, the transpiration rate and
temperature of illuminated leaves decrease linearly with the log of the wind
veloeity over a range of wind velocities from 0.5-15 ft/sec. Each incremental
inczease in the velocity of the air passing over the leaf tends to bring the
leaf closer to the air temperature.

The decreasing transpiration rate with Increasing wind velocity can be
explained on the basis that the wind in ccoling the leaf (because of increased
convective logses) decreases the vapor pressure gradient between the leaf and
the air, thus decreasing transpiraticn in absut the same proportion as the
lenf tewperature was decreoased.
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7. TLeaves which are subjected to radiant cnergy containing a high pro-
portion of infyared radiation are at a lower temperature and transpire at a
lower vate than plants vhich veceive only visible radiation of the same abzolute

energy. This is due €o the Tact that less short wave infrared than visible is
abgorbed by iesves,

8. The foot candle as a photometric unit of light intensity does not

give a reliable indication of the energy received by a leaf from different
radiont energy sources.
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